background: Most studies on disclosure of mode of conception after fertility treatment have focused on donor insemination. We present a large, longitudinal cohort study of fertility patients who conceived through a variety of fertility treatments, including both nondonor and donor techniques.
Introduction
It is estimated that 3.5 million children have been born worldwide following assisted reproductive technology (ART), which includes in vitro handling of oocytes, sperm or embryos (ESHRE, 2008) . Millions of other children have been born following other types of fertility treatment, for example, insemination with semen from a partner or donor. As these children grow up, their parents have to make a decision on disclosure, i.e. if and how to tell their child about how he/she came into this world. There may be different levels of disclosure, for example disclosure of the use of medically assisted reproduction, disclosure of the specific treatment used and, if known-identity donor gametes are used, the possibility for the child to access information about the donor or to actually meet the donor. Daniels and Thorn (2001) have suggested a 'family-building' approach for families with children conceived by semen donation, meaning that the parents share with their child information about how their family was formed; this is preferable to the more traditional approach of telling the child how he/she was conceived, as the latter approach has the potential to unintentionally separate the child from the parents.
Only a few studies have investigated disclosure patterns among parents who have had children after fertility treatment with the use of the parents' own gametes, such as through in vitro fertilization (IVF), intracytoplasmic sperm injection (ICSI) or intrauterine insemination with partners semen (IUI-H). In the studies including children younger than 11-years old, the majority of the parents had not told the child how it was conceived. However, in most of these studies the majority of the participants intended to tell the child in the future (Greenfeld et al., 1996; Olivennes et al., 1997; Braverman et al., 1998; Colpin and Soenen, 2002; Hjelmstedt et al., 2004; Peters et al., 2005; Sundby et al., 2007; Ludwig et al., 2008) . A study including IVF-children aged 11 -13 years (Olivennes et al., 1997) reported that 34% of the parents had kept the mode of conception a secret from the child. Similarly, Colpin and Bossaert (2008) reported from a study including 15 -16-year-old children that 66% of the children had been informed about the IVF-treatment. However, in many of the studies, a higher proportion of the participants (75-98%) had told other people (own/partner's parents, siblings, friends) about the ART conception (Greenfeld et al., 1996; Braverman et al., 1998; Colpin and Soenen, 2002; Peters et al., 2005) . It is therefore frequent that other people, but not the child, are informed about the child's mode of conception.
Many studies published before 2006 examining disclosure patterns among parents who had children using donor gametes showed that most parents had not and did not intend to disclose to the child how she/he was conceived (Golombok et al.,1996 (Golombok et al., , 2002 Gottlieb et al., 2000; Lycett et al., 2005; review in Daniels, 2007) . Over the last 20 years, however, there have been changes in attitudes towards secrecy surrounding gamete donation with advice from professionals, parents and donor conceived children recommending more openness (reviews in Daniels, 2007; Greenfeld, 2008) . To date, around 10 countries/states have introduced legislation abolishing anonymous gamete donation with Sweden being the first in 1984 (Daniels, 2007) . However, even in countries where professional and socio-political culture favour disclosure, the rates of disclosure are still relatively low. In New Zealand, only 35% (Daniels et al., 2009) and in Sweden 61% of parents of donor-conceived children (Lalos et al., 2007) had disclosed the mode of conception to the child, but many more stated that they intended to disclose this in the future. On the basis of the UK sample of 50 hetero-sexual couples, Golombok et al. (2004) reported that 46% of the parents of 1-year-old donor-conceived children intended to inform the child about the mode of conception. When the child reached 3 years of age, 5% had disclosed to the child (Golombok et al., 2006) and at age 7, 29% had disclosed (Casey et al., 2008) . However, not having disclosed does not necessarily indicate that the parents have changed their minds. Mac Dougall et al. (2007) identified two different predominant disclosure strategies among 112 couples who had used donor gametes. The couples used the 'seed-planting strategy' when they were convinced that early disclosure was of paramount importance and they preferred the child to have always known. Alternatively, the parents used the 'right-time strategy' when they believed that there was an optimal time in the child's development where the child was best able to receive and comprehend the information. This indicates that the parents in Casey et al.'s (2008) study could be parents who had decided that it was not yet the right time to disclose the mode of conception to the child and that they preferred to wait until the child was older.
Understanding of the meaning of disclosure for children conceived through IVF, ICSI or IUI-H is scarce. Siegel et al. (2008) interviewed adults who had been conceived through IVF and found that knowing about their origin did not influence them negatively. Furthermore, it was preferable that the information was given as early as possible to avoid feelings of shock and anger towards the parents. A study among parents of donor-conceived children reported that there appeared to be an advantage of giving the children information about the mode of conception at a young age because the information was processed in a factual, non-emotional way (Rumball and Adair, 1999) . Kirkman (2003) concluded from interviews with donorconceived offspring that, on the basis of what is known about adolescent development and identity, 'it seems desirable that children know about their donor conception before adolescence' (p. 2240). Jadva et al.'s (2009) recent study based on 165 offspring from sperm donation aged 13 -61 years showed that offspring being told about the method of their conception during adulthood reported significantly more negative experiences than those told during childhood or adolescence. Kirkman et al. (2007) interviewed adolescents about their disclosure preferences had they been conceived with donor gametes. The majority stated that they would prefer disclosure to maintain a trustful relationship between the parents and the child.
When it comes to telling others (family, friends etc.) about how the child was conceived, the differences between parents of donorconceived children and non-donor-conceived children are somewhat smaller. A consistent finding is that parents who have used medically assisted reproduction to conceive, using their own or donor gametes, have told somebody else about the fertility treatment they received, regardless of whether or not they have disclosed the mode of conception to their child (Greenfeld et al., 1996; Braverman et al., 1998; Colpin and Soenen, 2002; Peters et al., 2005; Lalos et al., 2007) .
On the basis of our longitudinal cohort of fertility patients in the Copenhagen Multi-centre Psychosocial Infertility (COMPI) Research Programme, we previously reported that most of the participants had already told others about their infertility and their prior treatment at the time of inclusion in the COMPI study (i.e.when initiating fertility treatment at a specialized clinic). At the time of inclusion in the COMPI study, we identified significant gender differences in communication strategies with more men (17.9%) compared with women (7.9%) keeping infertility a secret, and more women (74.4%) compared with men (53.7%) communicating both factual issues and emotional aspects of their infertility and the fertility treatment (Schmidt, 2006) . Therefore, the first objective of this study was to investigate gender differences in disclosure of mode of conception to the child as well as gender differences in disclosure to other people about mode of conception. The second objective was to identify which sociodemographic, medical and psychosocial factors were associated with disclosure of mode of conception for women and men. On the basis of the literature, we expected to find that a large proportion of parents had told or intended to tell their child about his/her conception, as only a small proportion in our study had used donor gametes (Hjelmstedt et al., 2004; Peters et al., 2005; Daniels, 2007; Lalos et al., 2007; Ludwig et al., 2008) . Moreover, we hypothesized that disclosure to the child about her/his conception would be less likely when a sperm-donor was used, as this pattern was observed in most of the recently published literature (Daniels, 2007; Lalos et al., 2007; Casey et al., 2008; Daniels et al., 2009) . We also speculated that the use of ICSI would lead to less disclosure because secrecy might be associated with male infertility (Nachtigall et al., 1992; Schmidt, 1996; Tjørnhøj-Thomsen, 2009 ). We therefore categorized the fertility treatments into three groups: (i) IVF and IUI-H combined where both parents are genetically linked to the child and male infertility is not necessarily involved. (ii) ICSI, where both parents are genetically linked to the child and male infertility is involved. (iii) The use of a donor (in this study predominantly a sperm donor) where there is genetic link to only one of the parents and male infertility is present in most cases.
It is important to note that the COMPI cohort consists of heterosexual couples using different kinds of treatment and hence the results are not directly comparable to findings from studies of disclosure patterns for couples using donor gametes only, studies of lesbian parents or studies of solo mothers, i.e. single mothers following donor insemination (Murray and Golombok, 2005) .
Materials and Methods

Setting
Denmark provides a tax-financed, comprehensive health care system with equal, free and easy access to high-quality fertility treatment. Among European countries, Denmark has one of the highest rates of ART use per woman in fertile age groups (Nyboe Andersen et al., 2009 
Procedure
Participants were included from five different fertility clinics (Herlev University Hospital; Juliane Marie Centre, Rigshospitalet, Copenhagen University Hospital; Odense University Hospital; Regional Hospital Braedstrup; Trianglen Fertility Clinic). From January 2000 to August 2001 consecutively, all Danish-speaking couples received a questionnaire for each spouse immediately before their first treatment attempt (T1). Two follow-up questionnaires were sent: the first after 1 year (T2) and the second after 5 years (T3); for further details about the data collection, see Schmidt (2006) .
Study population
In total, 2812 fertility patients (1406 couples) received a baseline questionnaire for each partner and 80.0% (n ¼ 2250) participated (women: n ¼ 1169, 83.1%; men: n ¼ 1081, 76.9%). Non-participants were significantly older, and female non-participants were more likely to have tubal occlusion. Among male non-participants, more were about to start ICSI treatment (for a detailed analysis of non-participants see Schmidt, 2006) . In total, 44 participants were not included in the 1-year follow-up (T2) (38 participants whose identity was not registered at T1, four participants whose address could not be traced, one participant who had died, and one who had suffered from a severe brain injury). In total, 2206 participants received the 1-year follow-up questionnaire and 1934 (87.7%) responded after written reminders (women: n ¼ 1025, 89.4%; men: n ¼ 909, 85.8%). Non-participants at the 1-year follow-up were more likely to have a child prior to inclusion in COMPI and to have been infertile for less than 2 years prior to inclusion. At the 5-year follow-up (T3), 72 participants were not included (56 whose address could not be traced, 16 deceased/partner deceased). In total, 2134 participants received the 5-year follow-up questionnaire and 1481 (69.4%) responded after up to two written reminders (women: n ¼ 834, 75.0%; men: n ¼ 647, 63.3%). Among the participants, 562 women and 474 men reported having achieved at least one live born child after fertility treatment during the follow-up period.
Measurements
Two outcomes were assessed at T3 Disclosure of mode of conception to the child. This was assessed by the following questions: have you told your child/children how she/he/they were conceived? Response key: yes/no. If no, will you later tell the child/children how she/he/they were conceived? Response key: (1) Yes, definitely; (2) Yes, maybe; (3) No and (4) Don't know. In the analyses, we dichotomized these answers into (1) Have/will disclose (have told + will definitely tell); (2) will maybe/ will not disclose (have not told + will maybe tell + don't know). This dichotomization was chosen to most accurately separate disclosers from non-disclosers.
Disclosure of fertility treatment and mode of conception to other people.
Participants responded to two items regarding communication to other people about the fertility treatment and about the mode of conception of the child: do you talk to other people about (i) that you have been in fertility treatment, (ii) after what kind of treatment you have become pregnant? The response key was (1) not to other people, (2) only to people who are close to me (family/friends/colleagues; more than one answer was possible) and (3) to most acquaintances. We dichotomized these answers into (1) those who have told most acquaintances and (2) those who have told only people close to them + those who have told no one.
Covariates
Socio-demographic and medical covariates The age of the participants was defined as their age at T1. The age of child/children after assisted reproduction was measured at T3 as ,1 year, 1-2 years and ≥3 years. In this study, we only included children from the first treatment-related delivery in the analyses, as the oldest children were around 4 years old and only a few had been told about how they were conceived. Among the younger children, even fewer had been told. We assessed mode of conception with the following response categories: IUI-H, IUI-D (insemination with donor semen), IVF, IVF-D (IVF with donor semen), ICSI, FER, OD, any other mode of conception. Responses were categorized into treatment where (i) both partners were genetically related to the child and there was no male infertility (IVF and IUI-H), (ii) both partners were genetically related to the child and there was male infertility (ICSI) and (iii) only one partner was genetically related to the child (IVF-D, IUI-D, ED). Less than 1% of all the treatments was categorized as 'any other mode of conception', and this category was excluded from the logistic regression analyses.
At T1, it was established whether the participant had a child with their partner prior to inclusion in COMPI (yes/no), the length of the relationship with their partner (years), duration of infertility (years), infertility diagnosis (combined to female/male) and fertility treatment prior to inclusion (yes/no).
Socio-economic position was determined at T1 as occupational social class in a standardized way using seven items of school education, vocational training and job position. It was categorized in a standardized way into occupational social class I (high) to occupational social class V (Hansen, 1984) , VI (receiving social benefits) and students. Social classes I and II included professionals, executives and medium white collar employees, social classes III and IV included low level white-collar employees and skilled workers and social class V included unskilled and semi-skilled workers.
Psychosocial covariates Measured at T1. The COMPI fertility problem stress scales. Infertilityrelated stress was measured using 14 items concerned with the personal, social and marital strains related to infertility. Of these items, 7 were taken from The Fertility Problem Stress Inventory (Abbey et al., 1991) . Internal reliability for this measure was high with validity analyses showing that the inventory could discriminate between infertile people and fertile people coping with other types of stressors (Andrews et al., 1992) . The remaining 9 items were developed from Schmidt's (1996 Schmidt's ( , 1998 qualitative interview study with 32 fertility patients from Denmark on the psychosocial consequences of infertility and fertility treatment. The (i)Marital stress subscale (four items) assessed the extent to which infertility had caused strain on the marital and sexual relationships (e.g. 'infertility has caused thoughts about divorce'). The (ii)Social stress subscale (four items) assessed the stress infertility had exerted on social relations with family, friends and workmates. The (iii)Personal stress subscale (six items) assessed the stress infertility had caused in the person's life and its effect on mental and physical health. The response key for the subscales personal stress, social stress and two items of marital stress was a four-point scale from (1) none at all to (4) a great deal. The response key for the remaining two items of marital stress was a five-point Likert response key from (1) strongly disagree to (5) strongly agree. The items from the different subscales were summed to produce total scores. The scales were reversed so that higher scores indicated greater marital, social and personal stress. The range, mean and the Cronbach alpha coefficients differed depending on the subscale: marital stress (range 0-14, mean 3.81, SD 3.17, Cronbach a 0.73), social stress (range 0 -12, mean 1.97, SD 2.47, Cronbach a 0.82) and personal stress (range 0 -20, mean 6.92, SD 4.36, Cronbach a 0.82). We dichotomized each sub-scale so that approximately the most stressed third of the baseline participants was defined as having a problem (Schmidt et al., 2003a; Schmidt, 2006) .
The infertility-related communication strategies were measured by the question: 'Do you talk to other people about . . . ' followed by six items of factual issues and two items of emotional issues related to infertility and the treatment process. The response key was (i) not to other people, (ii) to people who are close to me and (iii) to most acquaintances. The items and the response key were derived from Schmidt's (1996 Schmidt's ( , 1998 qualitative interview study showing that fertility patients used three different strategies for communicating to other people about their infertility and treatment. The responses were categorized into the following (i) a secrecy strategy when the infertility experience was not shared with others; i.e. when at least three out of four factual issues and at least one out of two emotional issues were not discussed with others, (ii) a formal strategy when only formal information was shared, i.e. when at least three of four factual issues were discussed with others and a maximum of one of two emotional issues was discussed only with close friends or family and (iii) an open-minded strategy when both formal information and the feelings of the infertility experience were shared with others; i.e. when at least three out of four factual issues and both emotional issues were discussed with others (Schmidt, 2006) .
The COMPI marital benefit measure was defined as the perception that infertility had brought the partners closer together and strengthened their relationship. The two items were developed based on Schmidt's (1996) qualitative interview study: our childlessness has (i) brought us closer together, (ii) strengthened our relationship. The response category was a five-point Likert scale from (1) strongly agree to (5) strongly disagree. The combined measure 'high marital benefit' included those who responded (1) strongly agree for both items (Schmidt et al., 2005a) . In the analyses the scale was reversed [(4) strongly agree, (0) strongly disagree]. The range was 0 -8 (where 8 indicated high marital benefit), the mean was 5.50, SD was 1.98 and the correlation was 0.83.
Measured at T2. The evaluation of care included 13 items of the care received at the fertility clinic. Of these items, 11 were adapted from a European study about patients' priorities and evaluation of general practitioners (Grol et al., 1999; Mainz et al., 2000) . An item was selected from a list of 23 items if the specific item had previously been identified in the qualitative interview study (Schmidt, 1996 (Schmidt, , 1998 . Moreover, based on the interview study, we developed two additional items, which were identified as important for fertility patients (Schmidt et al., 2003b) . Evaluation of care included seven items measuring satisfaction with (i)medical care (e.g. medical procedures and examinations, medical information provided) and (ii) six items measuring satisfaction with patientcentred care (e.g. how the staff took personal interest in the patient and responded to emotions related to the fertility problem); the response key was (1) poor to (5) excellent. The range and mean differed depending on the subscale (evaluation of medical care: range 7 -35, mean 30.12, SD 5.08; evaluation of patient-centred care: range 6 -30, mean 24.55, SD 4.98). We dichotomized each of the two factors so that approximately the most satisfied third of the participants was categorized as one and the rest as zero (Schmidt et al., 2003b) .
Data analyses
Comparisons between women and men regarding socio-demographic, medical and psychosocial characteristics, as well as disclosure patterns, were made using chi-square analyses (Table I) . Determinants of (i) disclosure of mode of conception to the child (yes versus maybe/do not know/ have not told) and (ii) disclosure of mode of conception to other people (to most acquaintances versus only close friends, family, co-workers/ nobody) was estimated by multivariate logistic regression analyses for men and women separately (Tables II and III) . In Model 1, all selected covariates from the three groups (i.e. socio-demographic, medical and psychosocial, respectively) were included. In addition, the second measure of disclosure was included as a separate covariate. In Model 2, odds ratios (OR) were calculated by stepwise backwards elimination of insignificant ORs (P . 0.10) for each of the three categories of covariates (i.e. socio-demographic, medical, psychosocial) separately. In Model 3, (final model) all significant determinants (P , 0.10) from Model 2 were included simultaneously and we performed stepwise backward elimination of nonsignificant covariates. Given this was an exploratory study, the model was considered final when it included determinants associated with the outcome at a significance level P , 0.10.
Results
Descriptive results
The majority of both men and women had already told someone about how the child was conceived. Out of the women, 40.0% had told most of their acquaintances, and a further 46.1% had told only close relatives, friends or colleagues. Among men, 37.3% had told most of their acquaintances, and a further 42.6% had told only people close to them ( Continued of the men had told no one. When it came to telling the child how it was conceived, women (67.8%) and men (63.7%) had already done so, or definitely planned to do so. Approximately one quarter of the participants of both genders were undecided or replied that they would consider telling the child in the future. Only 2.9% of the women and 3.6% of the men would definitely not tell the child how it was conceived. There were no significant gender differences in disclosure patterns of the mode of conception.
Determinants of disclosure of the mode of conception to the child
We examined the socio-demographic, medical and psychosocial determinants for telling the child how it was conceived using multivariate logistic regression analysis. As the changes of the estimated ORs across the different models were small, we present only the estimates from Model 1 (where all variables from each of the investigated groups, i.e. socio-demographic, medical, psychosocial, were included) and the final Model 3 after the backward elimination of insignificant variables (Table II) . There were four major findings:
(1) For women, the social class was a significant determinant of choosing to tell the child about its conception. The pattern was consistent in that those belonging to the medium social classes were more likely to disclose the mode of conception to their child (OR ¼ 2.30; 95% CI: 1.38 -3.86) compared with participants from the high social classes. Those belonging to the lowest social classes were even more likely to disclose the mode of conception to their child (OR ¼ 4.48; 95% CI: 1.95 -10.31) compared with women from the highest social classes. Therefore, the lower the social class, the higher the likelihood of disclosure to the child. A similar pattern was seen for men but it was not statistically significant. (2) The mode of conception was a significant predictor of telling the child about how it was conceived. Those who had conceived with the use of donor gametes were less likely to disclose the mode of conception to the child (OR ¼ 0.25; 95% CI: 0.13 -0.50 for women; OR ¼ 0.19; 95% CI: 0.08-0.43 for men) compared with those who had conceived through ICSI or IVF/ IUI-H. There was no statistically significant association between conception through ICSI and non-disclosure to the child, but there was a trend towards this, with the adjusted ORs being consistently below one for both men and women. (3) Having an open-minded communication strategy at the baseline of the study was a significant determinant of disclosure of mode of conception to the child at T3 compared with those with a secrecy communication strategy at the baseline; this was true for both men and women. Having a formal communication strategy was a significant determinant for women only. (4) Having told others about how the child was conceived was a strong determinant of disclosure of mode of conception to the child for both men and women. For women who had told most acquaintances about how the pregnancy was achieved, the OR was 3.94 (95% CI: 2.43 -6.38) when compared with those who had told no one or only people close to them. For men, the OR was 3.01 (95% CI: 1.82 -4.97). Neither fertility diagnosis, duration of infertility, fertility problem stress, marital benefit nor evaluation of care was associated with disclosure.
Determinants of disclosure of mode of conception to most acquaintances
Using logistic regression analysis we also examined sociodemographic, medical and psychosocial determinants of telling others how the child was conceived. The results from Model 1 and the final Model 3 are presented in Table III . Four significant determinants were identified.
(1) The mode of conception was a significant determinant of disclosure of the mode of conception to most acquaintances for both men and women. Disclosure was significantly lower in those who used donor gametes compared with those conceiving through IVF or IUI-H (women: OR ¼ 0.38; 95% CI: 0.17 -0.87; men: OR ¼ 0.12; 95% CI: 0.03 -0.56). There was a tendency towards lower disclosure rates for those who became pregnant through ICSI compared with those who conceived through IVF or IUI-H, with ORs lower than one for both men and women, but this was not statistically significant. (2) For men, being satisfied with the medical care was a significant determinant of telling others about the treatment that led to the pregnancy (OR ¼ Furthermore, participants from the lower or medium social classes were more likely to tell others about how they had achieved the pregnancy. When comparing low social classes to high social classes, the ORs were .1 and significant in Model 2 for both women and men (data not shown). This tendency failed to reach statistical significance in the final Model 3.
Also in Model 1, fertility problem stress was significantly associated with disclosure of the mode of conception for men (Table III) . High fertility problem stress in the personal domain was associated with a lower tendency to disclose, while high fertility problem stress in the marital domain was associated with greater likelihood of disclosure of the mode of conception.
Discussion
We found that almost all of the respondents had told others about the treatment that had led to their pregnancy. We also found that a Final model: all significant variables from each group included in backward elimination of non-significant variables. *P , 0.10. **P , 0.05. ***P , 0.01. majority (around two-thirds) of parents had already informed, or intended to inform their child about his/her conception. Only about 3-4% had decided on non-disclosure. As the majority of parents (92%) in this study conceived with their own gametes, we compare our results with findings from studies based on parents to young IVF or ICSI-conceived children. Peters et al. (2005) reported similar findings from a study of 181 families with 5-6-year-old children conceived with IVF/ICSI: 26% of the mothers and 17% of the fathers had already discussed the child's mode of conception with their child and 58% of the mothers and 57% of the fathers intended to tell their child in the future. Similarly, Ludwig (2008) found that, among 899 families with 5-6-year old ICSI children, 2.3% had already disclosed to the child and 65.6% of the parents intended to tell their child in the future. When performing the logistic regression analyses of disclosure patterns of mode of conception to other people, we dichotomized the participants into two groups: those who had disclosed mode of conception to most acquaintances versus those who had told only people close to them and those who had told no one, as one of the purposes of this study was to identify socio-demographic, medical and psychosocial determinants of disclosure. This categorization was made because at inclusion in the COMPI study, nearly 40% of the women reported that they had talked to most of their acquaintances about the couples' infertility. This indicates that a large proportion of the children born by the parents participating in the COMPI study will grow up surrounded by relatives and parents' friends and co-workers who knew about the parents' infertility and treatment often years before the child was conceived. Accidental disclosure to the child by people other than the child's parents can be harmful and the more people who have knowledge about the parents' infertility and treatment, the higher the risk of accidental disclosure to the child. We therefore found it of relevance to study in detail the determinants of disclosure to most acquaintances and we chose to study this category versus participants using other strategies for disclosure/nondisclosure. Our categorization according to disclosure of mode of conception can be challenged. Another possible approach was to pool those who have disclosed the mode of conception to most acquaintances with those who have disclosed only to people close to them, as these two groups are probably more alike than participants who have told no one. However, in this study we were interested in exploring determinants of disclosure about mode of conception to most acquaintances because of the risks of accidental, potentially harmful disclosure as discussed above.
The age of the children is one factor that greatly influences disclosure patterns, as this determines to a large extent whether questions about disclosure are hypothetical or if there is a possibility that the children have already been told. The children in our study were 4 years old or younger and we therefore had a large proportion of participants intending to disclose the mode of conception to the child later on but our study included very few parents who had actually already disclosed. It is possible that the parents intend to disclose when the child is very young, but then change their mind or cannot find the right time for disclosure as the child grows older. Most studies on disclosure are cross-sectional studies conducted when the children are young. However, studies about mode of conception in hetero-sexual parents shows that only few (2.3-26%) children have been told at a young age (Peters et al., 2005; Ludwig, 2008) and that disclosure increases with the children's age (Olivennes et al., 1997) . Daniels et al. (2009) interviewed 44 donor insemination families twice, with a 14-year gap between interviews, and found that in all the cases where both parents agreed on disclosure or nondisclosure, they maintained their intent over the years. However, where there was initial disagreement between the parents, and 73% opted for non-disclosure. Golombok et al. (2004) reported in a UK study of 50 hetero-sexual couples that 46% of parents of 1-year old donor-conceived children intended to tell to the child. When the children reached 7 years of age only 29% of the parents had disclosed (Casey et al., 2008) , although it is possible that many of the parents thought it better to disclose when the child is older. Nevertheless, it is important to be aware that measuring intentions to disclose to the child is not interchangeable with actually assessing disclosure. There is still a need for longer follow-up studies on this subject including children born after different medically assisted reproduction methods with and without the use of donor gametes.
We found a strong association between disclosure of mode of conception to others and having told or intending to tell the child. This minimizes the risk that a child may one day be told about its conception by someone other than her/his parents. Existing literature suggests that late disclosure to donor-conceived children can lead to an identity crisis and strain on the parent-child relationship. Jadva et al. (2009) compared a group of adolescents and adults conceived through donor insemination who had been told at an early age with a group who had been told at a later age and found that negative psychological effects were associated with late disclosure; identical results were found by Siegel et al. (2008) when interviewing adults conceived by IVF.
The donor-conceived children in this study were predominantly conceived through the use of donor sperm, and only very few with donor oocytes. We found that the use of a donor was associated with a lower degree of disclosure about the treatment that had lead to the pregnancy. This is in accordance with much of the existing literature (review in Daniels, 2007) . The reasons why so many parents of donor-conceived children chose non-disclosure have been explored in some qualitative studies. Cook et al. (1995) found that the most common reasons given by the parents were: (i) a wish to protect the child because the knowledge would somehow be hurtful to the child, (ii) a wish to protect the father, as the missing genetic link might negatively impact the child-father relationship and (iii) uncertainty of when and how to disclose. Lycett et al. (2005) also found the wish to protect the child and/or the father to be important motives, along with the idea that there was simply no reason to tell, i.e. that there was no relevance in disclosure.
The idea of non-disclosure protecting the father supports the suggestion that some of the secrecy surrounding sperm donation has to do with hiding male infertility. Qualitative research has shown that male infertility is considered extremely embarrassing for many men and is even accompanied by feelings of lesser masculinity (Nachtigall et al., 1992; Schmidt, 1996; Tjørnhøj-Thomsen, 2009 ). This is a plausible reason for not wishing to admit that a semen donor was required to obtain the pregnancy. If this is true, one could expect greater secrecy surrounding ICSI-treatment than IVH or IUI-H. We saw a trend towards this in our results but it was not significant. For ICSIpregnancies, the ORs for disclosure were consistently lower than one, indicating a decreased tendency to disclose mode of conception to the child and to other people. The same trend was observed with male infertility as the determinant. In contrast, Peters et al. (2005) found that children conceived through ICSI were more likely to be informed than IVF-children.
We found that men who were satisfied with the medical care more often chose disclosure. This was only found in relation to telling others but not in relation to telling the child. On the basis of the COMPI cohort, we have previously found that significantly more men compared with women were undergoing the treatment mainly for their partner and not for themselves (Schmidt et al., 2003a) . Furthermore, achieving a treatment-related delivery was significantly associated with higher satisfaction ratings with the medical care (Schmidt et al., 2003b) . Thus, it is possible that men who were satisfied with the medical care more often chose to disclose mode of conception to others because, having achieved parenthood after the fertility treatment, they retrospectively felt more involved with the treatment. Consequently, the treatment had become more relevant for them and was no longer primarily for their partner's benefit. This could possibly stimulate an increased wish to disclose information about the fertility treatment to others, including the mode of conception. Ludwig et al. (2008) examined disclosure patterns of ICSI-parents and found that those who had told their child about his/her origin were more likely to recommend ICSI-treatment to others.
The finding that higher social class was linked to doubts about whether or not to inform the child was somewhat unexpected. We have found only one other study that has investigated the relationship between social class and disclosure and we therefore had little pre-existing data to base our hypotheses on. Ludwig et al. (2008) investigated disclosure patterns in ICSI parents and found that social class had no influence on these parents' decisions on disclosure. It is important to note that the differences between the social classes in our study did not exist in the group of participants who did not wish to inform the child. The difference was found between respondents who were absolutely sure that they wanted to inform the child and those who were undecided. Our findings therefore reflect the fact that the middle and higher social class parents have a harder time deciding whether or not to disclose and not that children in lower social classes are more likely to be told. A possible explanation for this might simply be a more complex process of reflection being carried out by the better-educated parents. One could also speculate that parents from higher social classes are more concerned about keeping up appearances and are therefore more reluctant to share information that reveals their infertility, which might single out their child as being different.
When it comes to describing the social distribution of psychosocial variables, earlier studies of the COMPI material have shown surprising patterns across social classes. Schmidt et al. (2005b) found that respondents from the higher social classes had poorer strategies for coping with infertility than the respondents from the lower social classes. Furthermore, the respondents from the lower social classes were in general more satisfied with the treatment they received at the fertility clinic. It is nevertheless hard to predict how psychosocial variables will be distributed across social classes and further research is needed to examine this.
Despite significant gender differences in infertility-related communication at inclusion in the COMPI cohort (Schmidt et al., 2005c) , we identified no gender differences in disclosure to the child or to acquaintances, and only few gender differences in variables that were significantly related to disclosure. To our knowledge there are no other studies comparing infertility-related communication in general with disclosure specifically related to the conception that lead to pregnancy. We are therefore at present unable to explain these gender differences in different areas of communication in the COMPI cohort.
High fertility problem stress in the personal and social domains was non-significantly associated with a lower tendency to disclose for both men and women. In contrast, high fertility problem stress in the marital domain was associated with a tendency towards disclosure. For men, high fertility problem stress in the personal and marital domains was significantly associated with disclosure to other people in Model 1 but not in the final Model 3 (Table III ). It seems that the level of stress from fertility problems at baseline is not as important for disclosure patterns as mode of conception and baseline communication strategies.
This study is strengthened by the very large cohort, the longitudinal design and high response rates, especially for the 5-year follow-up study. The psychosocial measurements developed for the COMPI study were based on validated scales from other studies (Abbey et al., 1991; Grol et al., 1999) in combination with new items developed after semi-structured qualitative interviews with fertility patients (Schmidt, 1996 (Schmidt, , 1998 . Previous analyses using these scales have shown that our results are in line with past research (Schmidt et al., 2003a (Schmidt et al., , b, 2005a , suggesting that the measures are appropriate. In addition, the reliability among items was high. The COMPI psychosocial scales have been used in a few other published studies (Panagopoulou et al., 2006 (Panagopoulou et al., , 2009 and are being employed in other study populations. In the future, it will therefore be possible to conduct validation studies of these scales by comparing findings from different study populations in different countries.
The major limitation of the study is the hypothetical nature of the disclosure question because the children in the study are only 4 years old or younger. Our study follows on from several other studies investigating decisions on whether to tell the child and/or other people about the mode of conception. We agree with Daniels and Thorn (2001) that the focus should be shifted from telling the child about the mode of conception to telling them how their family was formed. In a future follow-up study, when the COMPI children are older, it will be possible to assess whether the parents' have disclosed to the child how their family was formed.
Our study shows that 80% of men and 86% of women had disclosed the mode of conception of their child to other people. We feel that it is important for clinical staff to advise all fertility patients to tell their child how their family was formed, irrespective of whether or not donor gametes have been used. Besides the importance for the child to know his/her own story, disclosure by the parents will reduce accidental and potentially harmful disclosure to the child by others.
Conclusion
The majority of parents in the COMPI cohort had disclosed or was planning to disclose to their child how he/she was conceived. The majority had disclosed the mode of conception to others. Having used donor gametes meant lower likelihood of disclosure to the child. The determinants for disclosure of mode of conception to the child were (i) having told others about the mode of conception, (ii) lower social class for women and (iii) the use of an open-minded infertility-related communication strategy at baseline for the men. We do not know if the intent to disclose will actually result in the children being told about their conception and how their family was formed; follow-up studies are needed to evaluate this when the children are older. We recommend that clinical staff advise all fertility patients to disclose to their child how the family was formed, irrespective of whether or not donor gametes have been used.
